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l SntoS^ of GDP-L-fccosc. More partly speaking, 

enzyme. The enzyme encoded byTs gene * Z) Ztl ^UT* pr ° dUCing GDp - L ^™ by using this 

^ (b) a protein containing an amino acid ^^to^^T^tT 100 ^ S ^ KJ> ™ * SE( ? 10 N0 ^ ° r 
O addition or insertion of one or more wnSXra^i^^^nStTrf ° f SEQ ' D N ° : ' by deletion ' substitution, 
Q activity. Th US ,GDP-L.f U co S e, which isessenfe lv rS 

5 be efficiently produced in a la^e amount ^ 8 fUC0Se haV ' ng Ve,y » "W* chains, can 
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-4-i,^^-ferat&^ xtfaa****,*.,.* mp-L^a-*©****,- 
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TV*. L*U**Cfe % -©'^rUT*^**** 2 L 

*«ft**tT^* (01) (Tonetti ^ J. Bio,. Che,., Vol.271, 27274 (199 

6)). i*ifeo»*fct. IM^^ii^ MSMit .^ th ^ o 

20 <*©, 

-® aa*©*****-*-***!*. M © j mg b©^^ GDP . D . T> 

ftSfttfttfTft GDP-D-v>y-^-4,6-rkK^-^^ *©*©«**» 
»«7Gi:i^fc2o®£fc*tf3 GDP-4-^h-6-^^>>-D-T»-A-3 f 5- x 
f^-f-4-^^-^2H^ Si tt*rc*6 ******* (AraM 
do£sis thai i ana ) T'(i, *«KZ>£ft6ftKf-* GDP-D-7 W -*-4,6-rfc 
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'-to****^™*******,^*^*^^ NatL Acad 

Sci. USA, Vol.94, 2085 (1997)). 

-3,5-xt77-t'-4-K^-t*ilfi W i(; ol ^ {i ^ £ig$tlT ^ 
5 1\ 3I£? x - * CffiOSra® GDP-4-^r h 4 ^ 7 ^ , 

SB'S® Ma* 

(!DH-7 3 -Xi»*jil<^ t « &ft(0 GDP-4-^h-6-x 

^^©GDP-L-7r 1 -x^ { , fc H^^2Mcr)« % ^ 6 ^ >D ^^^ 
X* (Arabidopsis thai i ana ) GDP-4-y h-6-5r*^S/-D- T >y -*- 3 5 

i-yz-xsmz^xmwozfoZMm-tz muri m^ttttzpim^ 

WTO (a) Xtt (b) ©*>y^Ht««f *. 

(a) BB^JWl-e^^tlST^yKKJUft^t^W^H, 

( b ) 1 -c* * * 6 7 * , g^ J{I fc „ T j ^ L < tt<tRC7 , , m 

25 /^R. 

ttT© (a) X14 ( b ) 0^/^t 3 - KnDNA 

( b ) E*l** 1 « * ti* 7 5 y ilKW^T 1 « L < ItXfto 7^18 
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«r e d n a », *? * u < tt Em * 2 ■« $ **e*i * * Oo 

-Oi LTI*. 8^W303/pY0-AtFX-Mycft(F 

ERM BP-7 1 0 9) *6C, *» Btt% 

*fc*#U GDP-4-^h-6-^^>>-D-7>y-^-3, 5 - x 

*»«-*-*. Z<D±*&mK***tLT& WWSOS/YEpHflttl-HAp 

15 YO-AtFX-Myc ft. (FERM B P- 7 1 0 8) Hi: *fgHJ3|* 

«*xis&**. w-^j-*i*w*wm^ ******** 

h GDP-L-7 3 -* fcMt* d * S: W « fc1 .« GDP-L-7 a-*^**^ 

329045 ^wmmikv/KimmiztmisMmit&is-irz,. 

EJ!I##3~6 : 7*5^ v- 
5. 

0 3 |±, HPLC I3J:5 GDP-L-7 □ -X£®%&CDM%®%Z*t* Dvh^A 
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-«t«,:^t.DO«t (ArabidoEsis thaliana) 

15 =tJ:v\ 

A*OI*^* W , ^2-3 ftR? 10^100 - 
20 U, PCR^T'©«|g*iprtg T -*S 0 

25 C©J:**MB*fcUTtt, «*tf. GenBank 7^ t^>H> # ^U38473 U5 
8766,&O f AF045286 K«** 4l T^*t,o^ (f? , tl6> 3^, 
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5' -ATTGGTACCATGTCTGACAAATCTGCCAAAATCTTCGTC-3' 3 ) 

5 5'-TTAGTCGACGATATCTCGGTTGCAAACATTCTTCAAATACCAATCATAAG-3' (BUM 4) 

V-^TPCR^:, i:ilJ> «.DNA Wi : W , : „ 
10 PCRtff 5Wfl ,pc RM[tttt ilHt^cDNAH^.J 5 
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10XLA PCR Buffer II (Mg 2 *plus) T^T 

dNTP Mixture (#2.5 .11) g £ 

7*7-K^-fV- (20pBol/*l) j tfl 

y^^-fv- (20pmol/^l) i „, 

cDNA ^^'J- (1 ng/^1) J 

TaKaRa LA Taq (5 U//zl) 0 r „ , 

7j< • ° A 1 

"Z^E 33 -5 d\ 

— 50. 0 »i- 
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WMtoDNA MiWimiZUWbMt LTtt 

I.toi.tl. 6»»*».l«,l.r Cloning, cold Spring Harbor Laboratory Is 
10 t Edition, p. 250 0 982,1 F. M. Ausube, ^^CShort Protocols i„ „ olec 
ular Biology, 4th Edition, 1-27 (1999)]**!#|f 

**** »*,^m>tfj j;t ^t, MHWvUwtt 
15 .>_, I: ^ yh <PE Biosysteas, *W?>* 5 . * 6C 

* WKB. GDP-4-* h -6-x* * v W-«, S . It , , _^. 4 _ "„ ' 
'M*MteC«i Mt(rtw<i GDP-4-r h - 6 -y 

itn a s 7 ? v KBPJtr* o r i i i\ 
iMaittwoaiHiwtAtr+MoDNAtt. M#HS9s?SB56s (2o|ler 
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h, Nucleic Acids Res., Vol. 10, No. 20, 6487-6500 (1982)), ft¥tt*JKS 

&*<D77X* KYEp3526AP, YEp51. P SH19, pY0325 h 
io GST * >X9K*<DWm* y 

is Mrsmzmztmm-ebzm^z^ yn^^ lT(i> enoi ' 

GALlO^D*-*. GAPDH^D*-*, ADH ^P*-*****^ htl*. 

GALlO*-**-*, GAPDH ADH *- 5 ^ 

ft & ft 3 3I# t* & ft t: fr 5 ^ £: g- § o 

25 ±|2 r 2 . ^^DNA^ItS^^-^j OE( |,: ft , Ti 
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»**LTtt. 0j*ft m^CSa^haro^ 

10 ERM BP-7 1 09) **tf*c: fc^s*. 

******* GDP-D-v>y-*-4, 6 -xtK7*-- If 

******** ^TC^S^j^^s^^^.^^,^ 
7* 7- K 75 -TV- . 

5' -GTCGAATTCATGGCGTCAGAGAACAAC-3' (@E?IJ#^ 5 ) 

25 y/w^-rv-: 

5' -GAACTCGAGAGGTTGCTGCTTAGCATC-3' (££l#4§- 6 ) 

±IBcD^^GDP-D-T>y-^4,6^ tK ^_^^ ?s1 - § ^^^_ 
***A*nfc»K|6il#i:UTtt, «*tfW303/YEp-MURl-HA*(FERM BP 
-7 10 7) -®J=^**lS«#k:**iHO»aA^ 
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2-*m\LtzB%&mi:bX&, «*tf % W303/YEp-MURl-HA,pY0-AtFX-Myc 
m (FERM BP- 7 1 0 8) fcjfts. 

±M<OW303/pY0-AtFX-Myc&, W303/YEp-MURl-HA & % £tf W303/YEp-MU 
Rl-HA, pYO-AtFX-Myc flcfcfc, -tfi-f JxF ERM BP-7109, FERM BP 
5 -7 1 0 7, SO'FERM B P - 7 1 0 8 X«&f|rR£*Z* 
I*a*W*&r (B««So<liM] TBl | 3f) K*R*nTV^. 

W303/pY0-AtFX-Myc«X Xf* GDP-D-v W -*- 4 , 6-x K?*--fcr*»R1-* 
10 »3»x^^-*«*«,CtiA*tlTV^»K|Rift# (fl*^ W303/YEp-MURl-HA, p 
YO-AtFX-Myc ft) *3ttttttttCtt«U ftfen**«**&*» W ©* 

»lt*5«#t#*t*«f«ii:LTfcfc 4 ft£ttftSXftLft«ft*» % fig*. m 

25 ?>n-6 0 

.M^siiUTi^ v>mm-j3»vA % 'jveiA^A, v>mw* 
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5 «UttS!. S i:«|)tt. ***** mmxmm T ^, Jmw 
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H-^-^JficmwiWii^i^cj. 'Jfr* c ***** 
(1 ) *MO»««»#"©*#CJ:* 6DP-L-73-^cd M 

5 M^^^-Oaar^ASnTV^am^ W303/YE P -MURl-HA p 

YO-AtFX-Myc ft) * % GDP-D-v > , fc*CM4** CJM| U 

15 ±Bo±»h**»«,ogdp-l-7=.-^oj|i* . mmi ^ s»#-e*ti« M r 

20 (2) »*«fc«^*»* fiJ 6| CJ:SGD p. L . 7:i _^ (0 ^ jfi 

GDP-D-TW-*-4,6-f K**-tf*tf GDP-4-* h ^***-D-vW- 
*** WMMt«M(NI# W303/YEp-MURl-HAtea'W30 

03/YEp-MURl-HA.pYO-AtFX-Myc^) ***K«l,T*a***. 
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a**.^* . J »*®M* ±e r 4 . *»w©»R fcji#(0Wrj; 

*=^^ , ugaffi,- 

10 «. PH t*.**,,:*^^ In ,. Hcl ^'Zt J ^ 

****** 6 © GDP-L-7 a cD^t 3 •*?>**. . 
15 igt5^^ T . t5t GDP-L- 7 3 — .3, £ j^jg| 

*°<*+X+ (Arabidop^ thaJiMS, c c D N A 

25 QUICK-ClonecINA (ttONIECHtt) 4fflW= . " 7 ^ ^ 7 ' J tT li. 

T ri'"" tt ' ^"-^WWT^MB, (DB^ : GenBank ■ 
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5' -ATTGGTACCATGTCTGACAAATCTGCCAAAATCTTCGTC-3' (gg?ij## 3 ) 
5* -TTAGTCGACGATATCTCGGTTGCAAACATTCTTCAAATACCAATCATAAG-3' (B*,** 4 ) 
^5 -f T-©**B5U*©T«*»tt EcoRV *ff C CD J: a r LT 

±§2QUICK-Clone cMA (CL0NTECH&) «MPS& UT*H\ ±12®;^-?-*: 
tt/lLTPCRfcfifofc. PCR »»®«j*ttfilT® « 2 fc*-*-.' 



^2 

PCRi 



10XLA PCR Buffer II (Mg 2 *plus7 5~TT 

dNTP Mixture (#2.5 mM) 8 „ [ 

Z^~l y ^^^- (20 P n,ol/^l) i Ml 

y^^7-f7- (20pmol//il) i ». 

cDNA5^ 7 ij- (1 ng/fll) j J 

TaKaRa LA Taq (5 U///1) 0 5 „ 



15 



33.5 ^ 1 



50.0 # 



PCROM* fftt , 94X3TM5»(*ttX 50TCT- 30» ( 7 y ^ } 

20 «*«l, ft|t . TA* D -^ #yh (Invitrogen) , m , TpCR2>1 /^ 
*^>-*x>^ h ( PE Biosyste^s) C J: Uftft L *. ioaiwtK 
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mfx m&?WM« * » - » rr mm m&*mm .« * * - p ft<BL ^ yy 

PCR2. 1 ^*-KflrA2*lTl^ AtFX il£?© EcoRV MM* 3 

5 -K-r«3xMycafi? (Evan?,, Mol. Cell Biol., Vol.5, 3610 (1985)) A 
tFX Jifc* fc71/-A*t^J:5C»AU&.;fl) Myc * ^ AtFX Jtfc* 

*KpnI-XhoIt?«UtfJU ^©^^^^-YEp352GAP(Royf>, 
J. Biol. Chen,, Vol. 273 , 2583 (1998)) ©7,1^* pUC 18 © 

10 ^^^-YEp352GAP-Il0KpnI-SalIgpfir(i}fAL/c. ^Cio^^-^ 6G 
APDH yDt-^, AtFX-Myc. GAPDH 3 O0«^^t,^ t B amH 

0325 (Qadotafe, Yeast, Vol.8, 735 (1992)) © BamHI SPffi(3fl?A U AtFX j§<5 
^SSS^^-pYO-AtPX-Myc SrflHISLfc. 
15 MUR1 *«5«1 tRiaftdPCR^^v^^D-^^^Ufe. fc g 

5' -GTCGAATTCATGGCGTCAGAGAACAA C-3 ' 5 ) 

20 5' -GAACTCGAGAGGTTGCTGCTTAGCATC-3' (@B?'J## 6 ) 

*V^. IOia(5**YEp352GAP***- (Roy ^ j. Biol . ^ ^ Vq] 2? 
3, 2583 (1998))OEcqRI»ffiK»AU * <b >7 U-A K* * J: ? IZ 3xHA 
mmiKm&&¥* Pvull SPffifcffAUT MUR1 itfe^S^* -YEp-MURl-HA % 

25 ZtlP,<DfM«?fi-K ** l ^#a-eXfct2o-»t*«o W 303-lA«(u 

ra3, lue2, his3, trpl, ade2) (Kainuma f,, Glycobiology, Vol.9, 133 (1999)) 
U PTO-AtFX-MycO*S:^t?W303/pY0-AtFX-Myc* 4 YEp-MURl-HA © 
W303/YEP-MUR1-HA*. pYO-AtFX-Myc £ YEp-MURl-HA ©^ fc^fc 
W303/YEp-MURl-HA, pYO-AtFX-Myc ^ 5r 
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&BBfl»J3 

MUR1 g>/<ggRtfAtFX * W<*gg)»gfl-gg)M 

S34x$*»if-3rt>*, V3LX4l/7ny-7-4 >^«i>T»BLfc. 
5 £1\ ±ffiJBKIESI# (W303/YEp-MURl-HA*^ W303/pYO-AtFX-Myc ft. Xtf W3 
03/YEp-MJRl-HA,pY0-AtFX-MycflO. W303 ^©^n^nft SDJ§ftk±{;-C 30^ 

&fc&«fl* (lOO.OOOxg, 4-C, 6 0 #|H|) 1 5 d £ lz J y 

10 Midi 0.5mM DTT^^OZOmM Tris-HCl ( P H7. 5) fc»*U Sephadex G50 
(Pharmacia, 0.5mM DTT 20mM Tris-HCl, pH7. 5, 1. 3c mX2.6c m) T'JB£ 

i&tzztizzvmmmzmtz. mmmm^^x. bca +n crierce) £jb 

^■CSDS-PAGEtrffofc*, PVDFfl£Km^l$(r|g¥U **Ufft, HA U < 

W303/YEp-MURl-HA W303/YEp-MURl-HA, pYO-AtFX-Myc firCI* M 

UR1 *>/<*K*S, W303/pY0-AtFX-Myc fc&tf W303/YEp-MURl-HA, pYO-AtFX-Myc 
«reii AtFX # w^i^sbt^s ~ titmfrto btltz. 

mum 4 

20 GDP-L-7 3-7.^^ftMI^ 

GDP-L-7 11-^^^ttll^li, »J3fi^L^i^|: 0 ^ ti as 
^UTGDP-D-^W-T.^ MffillS-f-^ LT 50mM NADPH fcja^Tffo/c. £1*. 
50mM NADPH ^ttSIW (lOraM Tris-HCl, pH7. 5, lOraM EDTA) 5 0 ft UZ G 
DP-D-v'>y-7.5 Onmol U 7 0 O #g KfB3-t*£» 

25 ftttSrAp^T, 37°CT- 1 tfffl-T M,fc. tf^T% r<DEJ«£ 100'C 

t'3W^/:i ttlRl/fc^^^t, lO.OOOrpm T*5#®&fr[, 
"nR'JRfcS, ±»Sr^^h57U-(0.20^n)i?^M 10,000 &±©t,©fcjfcij 
»§\ HPLCirj: U GDP-L-7ii-7.^ GDP-D-T>>-7.©^5:ffo^„ HPLC li 
C18^77A (wakosil 5C18-200, mMmXM. Bft 0.46c m xftS 2 5 c m) 
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fc/fl^T 0.5M KH 2 P0 4 *M£ l*l/mnVHlLLXim*fir>jt. 

*®**, MURl *W<**fc AtFX^>,^ S ^^ $ ^W303/YEp-MURl- 
HA,pYO-AtFX-Myc«©^T-GDP-L-7n-^^ ? g tt 5 : ^ aiL//c(0 3 h ^ ^ 

5 TV^V^k^ofc. co-fcfcfc, GBP-L-7 3 -Xt**-r6»^ AtFX * 
W^S^MURl^W^^iS^^pg^^^ GDP-L- 7 

OfcA«-e**GDP-L-73-^t: 4 MC«*J: mm 
-^K:*5V^TttGDP-L-7 3-^*J*Mtf afc ^ as***®****?**^ 
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1. (a) Xtt (b) 

(a) BW##lT?*3ft«7*y»EW*at?* 

ttTO (a) x& (b) O^^S^- mDNA( 
( a ) @2?.J#^ lf^7^ ft E *| * ft * w< * K ' 
( b ) G*| # * lWh*7^»iJjc 8v , T1Sl/< fcfc«*®7 5 ;i 

7. ■»*«4E«®»«/<^^- a tf GD p. D . T:/> , - ^_ 4f6 _- t K5 ^ -tfft 

= - K « D N A * ft * * - j: , T»mE« S ft****-** 

8 . ft*ft 7 £ft ®£ ftfi&fl; * v^T GDP-D-t > y -t. £ GDP _ L _ 7 3 r ~ 
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BI2 

J 2-3 4 5 6 



1.4;.W303* 

3, 6 ; MURimxfA&X&amte 
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GDP-Man GDP-Fuc 




1; W303#c 
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SEQUENCE LISTING 
<HO> Secretary of Agency of Industrial Science 



and Technology 



Oene From Arabidopsis Thai; 
A GDP-fucose Using Thereof 



iana and Method for Producing 



<130> PH-935-PCT 

<150> JP 11-329045 
<151> 1999-11-19 

<160> 6 

<170> Patentln Ver. 2.0 

<2I0> I 
<2I1> 312 
<212> PRT 

<213> Arabidopsis thai iana 
<400> 1 

^ 10 

W 15 

V" «y Se ra ,aneVa, A rg Lys Leu Gln c ,„ Gln 0ly fhe Thr ^ 

20 pc 

" 30 
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Leu Val Leu Lys Thr His Ala Glu Leu Asp Leu Thr Arg Gin Ala Asp 
35 40 



45 



Val Glu Ser Phe Phe Ser Gin Glu Lys Pro Val Tyr Val He Leu Ala 

50 55 60 

Ala Ala Lys Val Gly Gly lie His Ala Asn Asn Thr Tyr Pro Ala Asp 

65 70 75 80 



Phe He Gly Val Asn Leu Gin He Gin Thr Asn Val He His Ser Ala 
85 90 



95 



Tyr Glu His Gly Val Lys Lys Leu Leu Phe Leu Gly Ser Ser Cys He 
100 105 110 

Tyr Pro Lys Phe Ala Pro Gin Pro He Pro Glu Ser Ala Leu Leu Thr 
115 120 125 

Ala Ser Leu Glu Pro Thr Asn Glu Trp Tyr Ala He Ala Lys lie Ala 
130 135 140 



Gly He Lys Thr Cys Gin Ala Tyr Arg lie Gin His Gly Trp Asp Ala 
145 150 155 



160 



He Ser Gly Met Pro Thr Asn Leu Tyr Gly Pro Asn Asp Asn Phe His 
165 no 



175 



Pro Glu Asn Ser His Val Leu Pro Ala Leu Met Arg Arg Phe His Glu 
180 185 



190 
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Ala Lys Val Asn Gly Ala Glu Glu Val Val Val Trp Gly Thr Gly Ser 
195 200 



205 



Pro Leu Arg Glu Phe Leu His Val Asp Asp Leu Ala Asp Al 



210 



a Cys Val 



215 



220 



Phe Leu Leu Asp Arg Tyr Ser Gly Leu Glu His Val Asn He Gly Ser 
225 230 235 24Q 



Gly Gin Glu Val Thr lie Arg Glu Leu Ala Glu Leu Val Lys Glu 



Val 



245 



250 



255 



Val Gly Phe Glu Gly Lys Leu Gly Trp Asp Cys Thr Lys Pro Asp Gly 
260 265 



270 



Thr Pro Arg Lys Leu Met Asp Ser Ser Lys Leu Ala Ser Leu Gly Trp 
275 280 



285 



Thr Pro Lys Val Ser Leu Arg Asp Gly Leu Ser Gin Thr Tyr Asp Trp 
2 90 295 



300 



Tyr Leu Lys Asn Val Cys Asn Arg 
305 310 



<210> 2 
<211> 936 
<212> DNA 
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<213> Arabidopsis thaliana 

<220> 
<221> CDS 
<222> (1)..(936) 

<400> 2 

atg tct gac aaa tct gcc aaa ate ttc gtc gcg ggt cat cgt ggt ttg 
Met Ser Asp Lys Ser Ala Lys He Phe Val Ala Gly His Arg Gly Leu 



1 5 10 



15 



gtt gga tct gcc att gtc cgc aag ctt cag gaa caa ggt ttc acc aat 
Val Gly Ser Ala lie Val Arg Lys Leu Gin Glu Gin Gly Phe Thr Asn 
20 25 3 0 

etc gtt ctt aaa aca cac gcc gag ctt gat etc act cgt caa gcc gat 
Leu Val Leu Lys Thr His Ala Glu Leu Asp Leu Thr Arg Gin Ala Asp 
35 40 45 

gtt gaa tec ttc ttt tct caa gag aag cca gtt tat gta ate eta gca 
Val Glu Ser Phe Phe Ser Gin Glu Lys Pro Val Tyr Val He Leu Ala 
50 55 60 

gca get aaa gtt ggt ggt att cac get aac aac acc tat cct get gat 
Ala Ala Lys Val Gly Gly He His Ala Asn Asn Thr Tyr Pro Ala Asp 

^5 70 7 c 

u 75 80 

ttc att ggt gtc aat etc cag att cag acc aat gtg ate cac tct gca 
Phe He Gly Val Asn Leu Gin lie Gin Thr Asn Val lie His Ser Ala 
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48 



96 



144 



192 



240 



288 
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85 



90 



95 



tat gag cac ggt gtg aag aag ctt etc ttc ctt gga tea tee tge att 336 
Tyr Glu His Gly Val Lys Lys Leu Leu Phe Leu Gly Ser Ser Cys He 
100 105 110 

tae cct aaa ttt get cct eag eea att eet gag tet get ttg tta aca 384 
Tyr Pro Lys Phe Ala Pro Gin Pro He Pro Glu Ser Ala Leu Leu Thr 
115 120 125 



gca teg ctt gaa cca act aat gag tgg tat get att get aag ate get 
Ala Ser Leu Glu Pro Thr Asn Glu Trp Tyr Ala He Ala Lys Il e Al a 
130 135 



140 



432 



528 



att aag act tgt eag get tat agg att eag cac gga tgg gat gca 480 
Gly Ile Lys Thr Cys Gin Ala Tyr Arg lie Gin His Gly Trp Asp Ala 
145 150 155 160 

ate tct ggc atg cct act aat etc tat ggt cct aat gac aat ttc cac 
He Ser Gly Met Pro Thr Asn Leu Tyr Gly Pro Asn Asp Asn Phe His 
165 170 175 

ccg gag aat tct cat gtg ctt cct get ctt atg agg agg ttc cac gag 576 
Pro Glu Asn Ser His Val Leu Pro Ala Leu Met Arg Arg Phe His Glu 
180 185 190 



gcg aaa gtg aat gga gcg gag gaa gtt gtg gtg tgg ggt aca ggt agt 
Ala Lys Val Asn Gly Ala Glu Glu Val Val Val Trp Gly Thr Gly Ser 
195 200 205 
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ccg ttg agg gag ttc ttg cat gtt gat gat ttg get gat get tgt gtt 
Pro Leu Arg Glu Phe Leu His Val Asp Asp Leu Ala Asp Ala Cys Val 
210 215 220 



672 



ttc ttg ctg gat cga tac age ggg ttg gag cat gtt aac att gga agt 
Phe Leu Leu Asp Arg Tyr Ser Gly Leu Glu His Val Asn He Gly Ser 
225 230 235 240 



720 



ggt caa gaa gtg act att aga gag ttg get gag ttg gtg aaa gag gtt 
Gly Gin Glu Val Thr He Arg Glu Leu Ala Glu Leu Val Lys Glu Val 
245 250 255 



768 



gtt ggt ttt gaa ggg aag ctt gga tgg gat tgc act aag cca gat ggc 
Val Gly Phe Glu Gly Lys Leu Gly Trp Asp Cys Thr Lys Pro Asp Gly 
260 265 270 



816 



aca ccg agg aaa ctt atg gac age tea aag etc gcg tct ttg ggt tgg 
Thr Pro Arg Lys Leu Met Asp Ser Ser Lys Leu Ala Ser Leu Gly Trp 
275 280 285 



864 



aca cct aag gtt tct ctt aga gat ggt ctg age caa act tat gat tgg 912 
Thr Pro Lys Val Ser Leu Arg Asp Gly Leu Ser Gin Thr Tyr Asp Trp 
290 295 300 



tat ttg aag aat gtt tgc aac cga 
Tyr Leu Lys Asn Val Cys Asn Arg 
305 310 



936 
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<210> 3 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerPri 
<400> 3 

attggtacca tgtctgacaa atctgccaaa atcttcgtc 



mer 



39 



<210> 4 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 4 

ttagtcgacg atatctcggt tgcaaacatt cttcaaatac caatcataag 



<210> 5 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:Pr 
<400> 5 

gtcgaattca tggcgtcaga gaacaac 



<210> 6 
<211> 27 
<2I2> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerPri 



lmer 



mer 



<400> 6 

gaactcgaga ggttgctgct tagcatc 
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